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SPECIFICATION 

1 . Title of the Invention 
Conductive resin composite 

2. Claim 

(1) A conductive resin composite characterized by including metal fiber, comprising shape memory alloy 
which changes to a specified memory shape upon heating. 

3. Detailed Explanation of the Invention 
Purpose of the Invention 

Industrial Field of Application 



This invention relates to a conductive resin composite useful for electromagnetic wave shield material, etc. 
Prior Art 

In recent years, in conjunction with advances in electronic equipment, electromagnetic wave impairment has 
become a major problem, in which electromagnetic waves from said electronic equipment cause interference for 
other nearby equipment, or in which an operation error occurs due to electromagnetic waves from other equipment. 
To prevent this, there is a demand for forming electronic equipment casing using electromagnetic wave shielding 
material. 

Currently, conductive resin composite mixing a conductive filler into a resin is often used as electromagnetic wave 
shielding material, because of its light weight, favorable processing ability, and low cost. Conductive fillers in 
common use are metal fibers of copper, aluminum, stainless steel, etc., measuring several hundred jxm in length. 

Problem the Invention is to Solve 

It is known that the higher the aspect ratio of metal fibers (L/D: fiber length/fiber diameter), the higher the 
conductivity attained when [said metal fibers are] dispersed appropriately within resin. 

However, metal fibers with a high aspect ratio will easily deform or break upon kneading into resin, posing the 
problem that the anticipated high conductivity is not attained. Attaining high conductivity required mixing large 
amounts of metal fibers. 

This invention resolves this conventional problem, and purposes to provide a conductive resin composite which 
attains high conductivity even when mixing as smaller amount of metal fibers. 

Constitution of the Invention 

Means for Solving the Problem 

The conductive resin composite in this invention is characterized by including metal fiber, comprising shape 
memory alloy which changes to a specified memory shape upon heating. 

Shape memory alloy used in this invention is an alloy which, by heating to a higher temperature than the 
deformation temperature, has a property of returning to a previous shape placed in memory at a high temperature. 
Alloys commonly known as shape memory alloys are used, including TiNi, Cu-Zn-Al, and Cu-Al-Ni. These have 
three types of shapes: plate-shaped, wire-shaped, and a radiating shape. Of these, in this invention, using the wire- 
shape is favorable from the standpoint of the conductivity effect. 

Also, possibilities for resin base material for the conductive resin composite in this invention include various 
thermoplastic resins and thermosetting resins such as polyethylene, polypropylene, polyvinyl chloride, polystyrene, 
ABS resin, polypheny lene oxide, and phenol resin, and a resin appropriate for the application is selected and used. 

The conductive resin composite in this invention is obtained by, for example for fibers comprising shape memory 
alloy described above with an approximate length of several tens of fim to several mm and an approximate diameter 
of several /im to several hundred /xm, placing a straight wire shape in memory as their memory shape, then coiling 
and compressing or otherwise deforming into a shape which minimizes shear force to be received later during 
kneading with the base material resin, then kneading these deformed metal fibers into the base material resin. 
However, the kneading temperature should preferably not reach the transformation point for the shape memory alloy. 
By kneading at such a low temperature, the metal fibers comprising shape memory alloy being blended will retain 
their shape with minimal shear force during kneading, without returning to their memory shape. This avoids the 
deformation and breakage that occurs while kneading a standard mixture of metal fibers. 

The conductive resin composite thus obtained can be molded into a desired shape by extrusion molding or injection 
molding. High conductivity can be expressed by heating to a temperature higher than the transformation point of the 
included shape memory alloy, during or after said molding, at least before the molded composite loses its fluidity, 



which stretches these metal fibers comprising shape memory alloy into a wire-shape which is their original memory 
shape. This enables obtaining a molded product with high conductivity and favorable characteristics. That is, 
compared to conventionally mixing this type of metal fibers, equivalent conductivity can be attained with a smaller 
mixture amount. 

Action 

The conductive resin composite in this invention can, during kneading with the base material resin, maintain metal 
fibers comprising shape memory alloy in a shape minimally affected by shearing, and then, by heating to a 
temperature higher than the transformation point, can restore the original memory shape which expresses high 
conductivity. This enables attaining high conductivity, and enables preventing reduction of the conductivity effect 
originally provided by the material due to the effect of shearing during kneading. And therefore, because high 
conductivity can be attained with a mixture of fewer metal fibers, the mixture amount can be reduced to decrease 
product cost. 

Embodiment 

An embodiment of this invention is described below. 
Embodiment 

Wire-shape fibers with 100/im diameter and 3mm length, comprising Cu-Zn-Al shape memory alloy with a 200°C 
transformation point, were heated for 1 hour at 450°C and then quenched, placing the wire-shape into memory as the 
memory shape. Next, these fibers were formed into coils at room temperature and compressed in their axial direction 
to produce deformed fibers. 

Next, a conductive resin composite was obtained by kneading 10 parts by weight of these deformed fibers and 100 
parts by weight of polyethylene at a temperature of 180°C. 

The obtained conductive resin composite was used for extrusion molding at a temperature of 200°C, and the volume 
resistivity of the obtained molded product was measured at 10 6 ftcm. Meanwhile, unchanged wire-shape fibers, with 
lOOfim diameter and 3mm length comprising the same shape memory alloy described above, were used for similarly 
kneading and molding to obtain a molded product, and the volume resistivity was 10 9 ftcm. 

Effect of the Invention 

As explained above; the conductive resin composite in this invention can, during kneading with the base material 
resin, maintain metal fibers comprising shape memory alloy in a shape minimally affected by shearing, and then, by 
heating to a temperature higher than the transformation point, can restore the original memory shape which 
expresses high conductivity. This enables attaining high conductivity, and enables preventing reduction of the 
conductivity effect originally provided by the material due to the effect of shearing during kneading. Therefore, 
molded products having high conductivity can be manufactured with a mixture of fewer metal fibers than 
conventionally [possible]. 

Agent: Akinobu Yamada, Patent Attorney 

[seal: Agent: Akinobu Yamada, Patent Attorney] 
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